10 



15 



=^2 0 



25 



30 



099763/00001 

Attorney Docket No. 



EL647407411US 

USPO Express Mail No. 



WHAT IS CLAIMED IS: 



1. 



A shock- and vibration-absorbing system comprising: 
1 first plate assembly attachable to a first structure, 
_ . a second plate assembly attachable to a second structure, and 
a plurality of cavemoiAs members of an elastic material; 

wherein the first plate ussembly and the second plate assembly together form at least 
one cavity having an initial vo ume in which the plurality of cavernous members are 
arranged; 

wherein, after attachmtsnt of the first plate assembly to the first structure and the 
second plate assembly to the s xond structure, shock and vibration passing between the first 
structure and the second structure cause the first plate assembly and the second plate 
assembly to move relative to each other to reduce the initial volume of the at least one cavity 
so as to compress the plurality of cavernous members; and 

wherein compressing tjie plurality of cavernous members exerts pressure against the 
first plate assembly and the second plate assembly so as to absorb the shock and vibration. 

" 2. The system of c [aim 1 , wherein the first plate assembly includes a plurality of 
first pocket plates, each first pc cket plate having at least one hole forming a first pocket, the 



first pockets of the plurality of 
least one cavity in conjunction 



irst pocket plates overlapping one another so as to form the at 
with the second plate assembly. 

3. The system of claim 2, wherein the second plate assembly includes a plurality 
of second pocket plates, each se cond pocket plate having at least one hole forming a second 
pocket, the second pockets of the plurality of second pocket plates overlapping one another 
so as to form the at least one cawty in conjunction with the first pockets of the plurality of 
first pocket plates of the first plaie assembly. 

4. The system of claim 3, wherein the first plate assembly includes at least one 
first plate end attached to the pluiality of first pocket pjates, and the second plate assembly 

end attached to the plurality of second pocket plates. 
The system of claim 1 fiirther comprising at least one side surface; 
wherein the first plate assembly includes a first surface and the second plate assembly ^ 
includes a second surface; 

wherein the at least one c ivity is defined by the first surface, the second surface, and 



includes at least one second plate 
5. 



the at least one side surface; 



\ 
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wherein the first plate assemtdy includes a plurality of first rods, each first rod having 
an attached end attached to the first s tructure, a free end terminating beyond the second 

the at least one cavity towards the first structure and a 
east one cavity towards the second structure; 



surface, a first brace arranged outside 
second brace arranged outside the at 



wherein the second plate asse nbly includes a plurality of second rods, each second 
rod having an attached end attached t ) the second structure, a free end terminating beyond the 
first surface, a first brace arranged outside the at least one cavity towards the first structure 
and a second brace arranged outside he at least one cavity towards the second structure^and 

wherein the first surface and he second surface are free to slide in relation to the 
plurality of first rods and the pluralit / of second rods prior to the arrangement of the 
cavernous members in the at least or e cavity. 

further comprising a primary positioning system, the 
first end in contact with the first plate assembly and a 
second end in contact with the secon i plate assembly, the first end and the second end 
pressing against the first plate assembly and the second plate assembly to maintain the initial 
volume of the at least one cavity; 

wherein the primary positionimg system providing a preloaded resistance against the 
first plate assembly and the second pPate assembly so as to prevent relative movement 
between the first plate assembly andfthe second plate assembly when the primary positioning 
system experiences shock and vibramon weaker than the preloaded resistance. 



6. The system of claim t 
primary positioning system having a 



7. The system of claim 
least one nitrogen gas die spring. 

8. The system of claim 



one of wood, rigid plastic, metal, cei amies, graphite, fiberglass, concrete and stone. 



9. The system of claim 



rubber, polyurethane, polyvinyl, pol /ethylene, and polypropylene. 



10. The system of claim 
primary positioning system having a 



, wherein the primary positioning system includes at 



, wherein the first plate assembly is made primarily of 



, wherein the elastic material includes at least one of 



, further comprising a primary positioning system, the 
first end in contact with the first plate assembly and a 
second end in contact with the secorld plate assembly, the first end and the second end 
pressing against the first plate assembly and the second plate assembly to maintain the initial 
volume of the at least one cavity; 

wherein the primary positionihg system providing a preloaded resistance against the 
first plate assembly and the second plate assembly so as to prevent relative movement 
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between the first pile assembly and the second plate assembly when the primary positioning 
system experiences shock and viforation weaker than the preloaded resistance. 

11. The system of cU im 1 0, wherein the primary positioning system is arranged 
within the at least one cavity. \ 

12. The system of cla^i 10, wherein the primary positioning system includes at 

least one nitrogen gas die spring. 

^ The system of claijn 1, further comprising a shelving assembly comprising: 



an outer structure connect 



;d to the first plate assembly, 
an inner structure within tie outer structure and connected to the second plate 
assembly, and 

wherein the inner structui|e is suspended by the second plate assembly within the outer 

structure. 

14. The system of clai 
inner structure includes a fi:ame 

15. The system of cla: 
system between the outer structu: 



mis, wherein the outer structure includes a cabinet and the 



17. 



m 13, the shelving assembly fiirther comprising a track 
•e and the inner structure. 
16. The system of claim 15, wherein the track system includes at least one track, 
each at least one track having a comer post fixedly attached to the outer structure and a 
vertical sliding rail attached to thl inner structure and slidably engaging the comer post. 



The system of claihi 16, wherein the at least one track includes a plurality of 



/ ;rtical sliding rail and mounted within the comer post, the 
plurality of truck assemblies fo Jing an interface between the vertical sliding rail and the 
comer post. 

18. The system of claiAi 1 7, wherein each of the plurality of truck assemblies 
includes a truck and a truck adjustlr attached to the truck, the truck adjuster serving to center 

the truck in the comer post. I 

19. The system of clainl 1 3, fixrther comprising a primary positioning system, the 



tmck assemblies attached to the v 



primary positioning system having 



')a first end in contact with the first plate assembly and a 
second end in contact with the seco id plate assembly, the first end and the second end 
pressing against the first plate asseribly and the second plate assembly to maintain the initial 
volume of the at least one cavity; I 

wherein the primary positioAng system providing a preloaded resistance against the 
first plate assembly and the second jlate assembly so as to prevent relative movement 
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between the first plate assembly and tfie second plate assembly when the primary positiomng 
system experiences shock and vibratiln weaker than the preloaded resistance. 

20. The system of claim 1 % wherein the primary positioning system includes at 

least one nitrogen gas die spring 

2(. A method of attenuating shock and vibration between a first structure and a 

second4tructure, the method comprisiiL the following steps: 

bringing a first plate assembly a|id a second plate assembly together to form at least 
one cavity having an initial volume; 



arranging a plurality of cavemou > 



cavity; 



uniting the first plate assembly aiid the first structure; 



members of an elastic material in the at least one 



tD 



uniting the second plate assemb 

allowing shock and vibration to 
assembly to move relative to each other 
so as to compress the plurality of cavemdus members; 

wherein compressing the plurality 
first plate assembly and the second plate 



and the second structure; and 
Jjause the first plate assembly and the second plate 
reduce the initial volume of the at least one cavity 



and 



wherein the primary positioning sy 
first plate assembly and the second plate 



of cavernous members exerts pressure against the 
Assembly so as to absorb the shock and vibration. 
22. The method of claim 2 1 , fi; rther comprising 

secunng a first end of a primary pcjsitioning system against the first plate assembly; 



securing a second end of the primajry positioning system against the second plate 
assembly; 



item provides a preloaded resistance against the 
sembly so as to prevent relative movement 
between the first plate assembly and the sekond plate assembly when the primary positioning 
system experiences shock and vibration wdaker than the preloaded resistance. 

23 . The method of claim 2 1 , fiirther comprising: 

V 1 

uniting the first plate assembly and an outer structure; and 

suspending an inner structure firom tie second plate assembly within the outer 

structure. 

24. The method ofclaim 23, fiirl her comprising: 

securing a track system between thejputer structure and the inner strucUire. 
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' 25 . The method of claim 24, 

wherein the track systei n includes at least one track, each at least one track having a 

comer post and a vertical slidiAg rail; and 

wherein securing the trtk system between the outer structure and the inner structure 

includes the following steps: \ 

fixedly attaching the coriler post to the outer structure; 

fixedly attaching the vertical slide rail to the inner structure; and 

slidably engaging the verftcal slide rail with the comer post; 

wherein the inner structurl may sUde up and down the at least one track while 
connected to the vertical sliding r «1. 

26. The method of cla: m 25, 

wherein the at least one track further includes a plurality of truck assemblies; 
the method further comprising: 

attaching the pluraUty of truck assemblies to the vertical sliding rail and 
mounting the plurality of ruck assemblies within the comer post, the plurahty of 
trucks being an interface between the vertical sliding rail and the comer post. 

27 . The method of cla m 26, 

wherein each of the plurality of truck assembUes includes a truck and a truck adjuster, 

the method further comprising: 

attaching the truck adjuster to the truck, and 

adjusting the truck adjusted to center the truck in the comer post. 

28. A shock- and vibrJtion-absorbing system comprising: 

a first support device, 1 

a second support device mlvably juxtaposed to the first support device, and 
at least one elastic member! 

wherein the first support delice and the second support device together form at least 
one cavity having an initial volumeln which the at least one elastic member is arranged, and 
wherein movement of the second suLort device relative to the first support device causes the 
at least one cavity to have a compreJsed volume less than the initial volume. 

29. A shock- and vibration-absorbing system comprising: 

^ ■ a first containment means, I 

a second contaimnent means Lvably juxtaposed to the first contaimnent means and 
complementing the first containment jneans, and 
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a compressible medium; 

wherein the first contaimnent means and the second containment means together form 
at least one contained cavity having an initial volume in which the compressible medium 

e second containment means relative to the first 
containment means causes the at lea\t one contained cavity to have a compressed volume less 
than the initial volume. 

30. The system of claim 29, further comprising: 
a shock- and vibration-absorbd|nt shelving assembly comprising 
an outer structure connected tolthe first containment means, 
an inner structure within the outer structure and connected to the second containment 

means, and 

wherein the inner structure is sikpended by the second containment means within the 
outer structure. 

31. A method of attenuating shock and/or vibration between a first structure and a 
secon'd structure, the method compnsmj;: 

forming at least one cavity havir g an initial volume by combining a first support 
device and a second support device so that the first support device and the second support 
device may move with respect to each o 
cavity; 

arranging at least one elastic meiiber in the at least one cavity; 
attaching the first support device 



Mill IHC iliai aujJjJ^Jiu u.^-'Viv/^^ «AAvi fcXAw ^^^^^^^ — 

3ther to reduce the initial volume of the at least one 



to the first structure; and 



attaching the second support device to the second support structure. 
32 A method of attenuating shock and/or vibration between a first structure and a 
second structure, the method having a resp6nse to an inward force of a given magmtude 
equivalent to the response to an outward forde of the given magnitude, the method 
comprising: 

forming at least one cavity having an ktial volume by combining a first containment 
means and a second containment means so thdt the first containment means and the second 
containment means may move with respect to Wch other to reduce the initial volume if the at 

least one cavity; 

arranging a compressible medium in thdat least one cavity; 
attaching the first containment means to the first structure; and 
attaching the second containment meanslto the second support structure. 
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33. An automobile bumper assembly comprising: 



a first plate assembly attached to an automobile fi*ame, 
a second plate assembly attached to a bumper, and 
a plurality of cavernous members of an elastic material; 
5 wherein the first plate assembly and the second plate assembly together form at least 

one cavity having an initial volume in which the plurality of cavernous members exist; 

wherein shock and vibration passing between the bumper and the automobile firame 
cause the first plate assembly and the second plate assembly to move relative to each other to 
reduce the initial volume of the at least one cavity so as to compress the plurality of 
10 cavemous members; and 

wherein compressing the plurality of cavemous members exerts pressure against the 
first plate assembly and the second plate assembly so as to absorb the shock and vibration. 
34. A seismic isolation assembly comprising: 
€^ a first plate assembly attached to a building foundation, 

Qj 1 5 a second plate assembly attached to a building frame, 

'Jt a primary positioning system having a first end in contact with the first plate assembly 

fl{ and a second end in contact with the second plate assembly, and 
, a plurality of elastic members; 

y wherein the first plate assembly and the second plate assembly together form at least 

Cj 2 0 one cavity having an initial volume in which the plurality of elastic members exist; 
2; wherein the first end and the second end the primary positioning system press against 

^ the first plate assembly and the second plate assembly to maintain the initial volume of the at 

least one cavity; 

wherein the primary positioning system provides a preloaded resistance against the 

2 5 first plate assembly and the second plate assembly so as to prevent relative movement 

between the first plate assembly and the second plate assembly when the primary positioning 
system experiences forces weaker than the preloaded resistance; 

wherein seismic shock and vibration passing between the building foundation a nd the 
building fi-ame create forces on the primary positioning system greater.than the preloaded 

3 0 resistance, overcoming resistance of the primary positioning system between the first plate 

assembly and the second plate assembly, allowing the first plate assembly and the second 
plate assembly to move relative to each other to reduce the initial volume of the at least one 
cavity so as to compress the plurality of elastic members; and 
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wherein compressing the plurality of elastic members exerts pressure against the first 
plate assembly and the second plate assembly so as to absorb the seismic shock and vibration. 

2>5{ A track system comprising at least one track, each at least one track having a 
comer post to be fixedly attached to a first structure and a sliding rail to be attached to a 
5 second structure, the sliding rail slidably engaging the comer post, whereby the second 
structure may slide linearly with respect to the first structiu"e. 

36. The system of claim 35, wherein the comer post includes an interior groove, 
the interior groove having angular sides and an opening to an exterior side of the comer post, 
the opening being narrower than the interior groove is wide. 
10 37. The system of claim 36, wherein the at least one track includes at least one 

truck assembly attached to the sliding rail and mounted within the interior groove, the at least 
one track assembly forming an adjustable interface between the sliding rail and the comer 
p post. 

^ 38. The system of claim 37, wherein the at least one track assembly includes a 

Si 1 5 track and a track adjuster positioned against the track, the ttaick adjuster serving to center the 

r'J track in the interior groove. 

ffi 39. The system of claim 38, wherein: 

1 the track adjuster forms a wedge; 

^\ the track has two wings having angular mating surfaces substantially complementary 

£^ 2 0 to the angular sides of the interior groove, the wings having between them a space suitably 
p sized and shaped to receive the track adjuster; and, 

the track assembly with the track adjuster wedged between the two wings 
substantially complements the cross-sectional geometry of the interior groove, 

40. The system of claim 39, wherein: 

2 5 the angular sides are machined flat at a side angle relative to a centerline of the 

interior groove, and 

the angular mating surfaces are slightly rounded and splayed firom the centerline by a 
mating angle complementary to the side angle; 

whereby each angular mating, surface contacts a complementary angular side with a 

3 0 mating area of less than a total area of the angular mating surface. 
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